Autonomous driving is a topic that generates great interest and social debate in the field of transport and road safety. Professionals working on vehicle technologies, telecommunications engineers, and vehicle manufacturers say it is an imminent reality and that autonomous vehicles will be available in the near future. But there are still many issues to be resolved and many challenges to overcome. However, the opinion of end users has not been explored very much so far. This study aims to investigate the beliefs and expectations of 138 Spanish driving students about autonomous driving, through an online questionnaire designed "ad hoc". Descriptive statistics and frequencies were determined for appropriate demographic variables such as gender, age range, and study level, or employment status. An independent-samples t-test was conducted to compare how the students would feel if they used an autonomous vehicle, preference for using the autonomous vehicle in different situations, advantages and disadvantages of autonomous driving, and some concerns about autonomous driving by gender. Results showed that 77.5% of driving learners thought of an autonomous vehicle as a vehicle with a system that is able travel alone, but that the driver can drive manually at will; 39.9% thought that vehicles that do not need a driver are a very useful system; and 35, 5% believed that such cars would be available between 2017 and 2020, although 79% did not consider buying an autonomous vehicle. In the event of an accident, 50% of the students believed that the driver and the vehicle manufacturer should share the responsibility. Regarding preferences, 73.2% preferred to drive themselves rather than ride in an autonomous vehicle because driving is a pleasure for 51.4%, and they would only use it in case of alcohol, drug, or medicine consumption, or when fatigued, stressed, or in a monotonous driving situation. Public policies and manufacturers should take these results into consideration.
INTRODUCTION
Even though the number of accidents in Europe is decreasing (EC, 2016) , the rate of progress has recently slowed down. Moreover, according to WHO (2015) , the total number of road traffic deaths worldwide has plateaued at 1.25 million per year, with the highest road traffic fatality rates in low-income countries. Thus, these figures justify the need to put effort into increasing road safety. In the last decade, vehicle safety systems such as ADAS (Advanced Driving Assistance Systems) have evolved to reduce the numbers of deaths and injuries in urban areas and roads. According to European statistics, from 2001 to 2015, mortality was reduced to 28,900 deaths, largely due to innovations the automotive sector has added in terms of safety. It is important to note that the solution to this problem is as complex as its origins, and, therefore, we must use a multifactorial approach. However, large investments are currently being made in technology and infrastructures.
Vehicle safety systems have been experiencing a constant evolution and connectivity, and they make up one of the industrial sectors with the most innovation and incorporation of new technologies. Developing autonomous driving systems that are able to assist humans in everyday tasks and reduce fatalities caused by traffic accidents is one of the great challenges of modern computer science (Geiger, Lenz, & Urtasun, 2012) . On the one hand, autonomous driving represents an attractive innovation for future mobility (Dixit, Chand & Nair, 2016; Fleetwood, 2017) . ADAS' primary function is to facilitate drivers' task performance by providing real-time advice, instructions, and warnings that are expected to have a positive effect on traffic safety. On the other hand, there are also some potential problems. The predicted effects are not always as great as expected, and some concerns have been raised that drivers adapt to these new systems in unexpected ways that can compromise safety (Brookhuis., De Waard, & Janssen, 2001) . This is partly due to indirect behavioural changes in drivers, the so-called behavioural adaptation (Martens, & Jenssen, 2012; Dotzauer, De Waard, Caljouw, Pöhler, & Brouwer, 2015) .
Automated vehicle technology is expected to offer several benefits, such as reducing vehicle crashes by eliminating driving error, increasing mobility of the young, elderly, and disabled, decreasing traffic congestion, or reducing pollution (Anderson et al., 2014) . These expected benefits have fostered an increase in reports and studies on autonomous driving in recent years. All of this knowledge has culminated in the appearance of the first experiences with autonomous vehicles on our roads, with different levels of automation and different definitions of the technological capabilities and human involvement.
The National Highway Traffic Safety Administration (NHTSA) has defined five levels of vehicle automation based on the proportion of driver vs. vehicle control. In its highest form, the vehicle performs all the safety-critical driving functions and monitors roadway conditions for an entire trip, disengaging the driver from all duties (Trimble, Bishop, Morgan & Blanco, 2014) .
One of the most widely accepted classifications of automation levels is the one proposed by SAE (On-Road Automated Vehicle Standards Committee, 2014), which starts with the manual driving mode (level 0) and moves up to driver assistance (level 1), partial automation (level 2), conditional automation (level 3, high automation (level 4), and, finally, to the fully automated driving mode (level 5).
According to the German Federal Highway Research Institute (BASt) (Gasser et al. 2012) , the highest defined degree of automation is called "Full Automation": The fully automated vehicle drives by itself without human supervision. If system performance declines, the vehicle is autonomously "restored to the system state of minimal risk." From a technical point of view, "the greatest challenge lies in the complete absence of a human supervisor who knows the system limits, recognizes system faults and, where needed, switches the vehicle into a safe state" (Maurer et al., 2016) .
The Spanish Traffic Directorate (DGT), like government agencies in other countries, is thinking about the mobile revolution and has a new project called "DGT 3.0", designed to promote connectivity between vehicles, roads, drivers, and the administra-tion. The objectives of this ambitious project include the promotion of autonomous driving and autonomous vehicles, as well as new legislation for this new road scenario. This interest is justified by the figures. According to the DGT (2016), since the year 2000, the number of traffic accidents has declined by only 12%, compared to a very significant 71% reduction in the number of deaths. This improvement is attributed to the investment in passive safety, and the administration is now focusing on support for the ADAS. Knowing that distractions are responsible for most accidents due to the human factor, administrations usually decide to invest in technological issues, ignoring other ways to address this problem.
Therefore, it is important to consider that the social dimension of these changes can be at least as significant as the technological one. Autonomous driving not only poses a challenge in terms of further technological development, but also in terms of how the new technical possibilities are received. a basic question in ADAS implementation, beyond the debates about the advantages and disadvantages, is acceptance. Inadequate technological advancements may lead to serious consequences, especially in terms of loss of human life. This form of disruptive technology will need to be widely accepted by the community in order to facilitate the regulatory and behavioural adjustments required to achieve rapid adoption (Pettigrew, Talati & Norman, 2018) .
Many experts (mostly those related to manufacturing vehicles) think autonomous driving will be the next big disruptive innovation in the coming years (Rosenzweig & Bartl, 2015) . This statement is too ambitious and does not take into account the multifactorial origin of accidents. However, even assuming the advantages of investing in vehicle technology, many aspects still have to be studied regarding the interaction between technology and the user. Designers, for instance, should review and reassess the interaction between car and driver, and they should observe this phenomenon of 'control delegation' from the perspective of the human driver (Koo, Kwac, Ju, Steinert, Leifer & Nass, 2015) .
However, when there is a breakthrough in technology, future users may not be prepared for its introduction. Different studies have documented public opinion about automated driving technology (Payre, Cestac & Delhome, 2014; Kyriakidis, Happee & Winter, 2015; Howard & Dai, 2014) .
Most users accept technological systems that can help to make driving safer or more comfortable, and they consider automated driving to be a useful advancement (Somer, 2013) . a broad international study carried out in 2014 (Kyriakidis, Happee & de Winter, 2015) showed that, when future users are surveyed about user acceptability, concerns, and willingness to buy, acceptance is quite diverse. Results showed that respondents, on average, found manual driving to be the most enjoyable mode of driving. Respondents were found to be concerned about software hacking/misuse, as well as legal issues and safety. Similarly, Fraedrich and Lenz (2016) found general openness and a high degree of acceptance of autonomous vehicles, but only when the definition of an autonomous vehicle was not specified. When respondents were asked about specific use cases of autonomous driving, however, their assessments turn out to be far more negative. They felt "exposed" to more potential risks and dangers that may arise in an autonomous vehicle than they can "control" because they will no longer be able to control the vehicle themselves at all. In fact, 44 % of respondents indicated that they knew nothing about the subject, which clearly shows that awareness has not penetrated all corners of society. In a recent study, Pettigrew, Talati & Norman (2018) found that only about half of Australians (45% to 54%) believe that Automated Vehicles (AVs) would decrease traffic crashes, polluting emissions, stress, and road injuries, and enhance the safety of vulnerable users. This unsafe view of AVs has increased among the public, linked to -among others-ethical concerns about responsibility in case of an accident (Hevelke & Nida-Rümelin, 2015) . Moreover, further concerns are related to perceptions of machine performance and its limits, communication problems between autonomous vehicles and human drivers, sustainability dimensions, national and international legislative developments, etc. (Maurer, Gerdes, JLenz, & Winner, 2016) ; therefore, many challenges still have to be addressed.
It seems that autonomous driving will be accepted if it is safer than "human driving" and if the vehicle user can override the autonomous functions as a last line of control (Rupp & King, 2010) . Therefore, if we want drivers to shift to AVs, it is important to know to what extent individuals are prepared to accept the introduction and feasibility of this new vehicle, as well as the level and type of knowledge and skills future drivers must demonstrate, possible improvements in road safety, responsibility in case of an accident, etc. Some studies dealing with the topic of automated driving acceptance find a general openness to auton-omous driving, but there is still a lot to discover. Another emerging question would be whether there are differences in specific "user" groups, comparing the introduction of AVs to the introduction of any major technology. It might be logical to consider that AVs would have greater acceptance among groups that are more open to the use of other technologies, such as young drivers.
The present study aims to explore beliefs and expectations about autonomous driving, in terms of usefulness, feasibility, perceived problems, use intention, responsibility in case of an accident, and perception of the training required, in a sample of Spanish driving learners who are currently obtaining their B driving licence. Knowledge about the beliefs and expectations of this population group is relevant because they represent future drivers who will probably have to face the different levels of autonomous driving in the near future.
METHODOLOGY
In order to design the survey, a focus group was previously held with representatives from different areas involved in the AVs: legislators, driving school teachers, psychologists, and engineers. As a result, a 13-question on-line survey was carried out to find out future drivers' beliefs and expectations. In this study, a subsample of driving learners responded to the survey. At the time of the study, the driving learners had just received basic information about AVs and the terminology included in the survey. A statement of informed consent was signed and accepted by participants as a requirement for their voluntary participation in the survey. Data were collected between October 31 and November 13, 2017.
The main topics addressed were:
• Beliefs about utility, viability in the future, responsibility, reasons for use. • Expectations about periods of implementation, expected benefits, usage. • Feelings and concerns about different possible implementations of self-driving.
The sample included 138 respondents who obtaining their licence B in a Spanish driving school at the time. Seventy-two respondents were men (52.2%), and 66 were women (47.8%). Their ages ranged between 17 and 24 years old (Table1).
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Beliefs and expectations of driving learners about autonomous driving Descriptive statistics and frequencies were determined for relevant demographic variables such as gender or age range. In addition to demographic variables, the questionnaire registered variables on beliefs and expectations about autonomous driving. Means and standard deviations were also calculated for each variable.
An independent-samples t-test was conducted to compare how the students would feel if they used an autonomous vehicle, preference for using the autonomous vehicle in different situations, advantages and disadvantages of autonomous driving, and some concerns about autonomous driving by gender. Analyses were conducted with the SPSS v24.
RESULTS
At the beginning of the questionnaire, respondents were asked what they understood about autonomous driving. As Table 2 shows, most of the driving school students think an autonomous vehicle has a system that allows it to travel alone, where the driver cannot take the steering wheel and drive manually at any time. % N A vehicle whose system allows it to travel alone, and where the driver cannot take the wheel and drive manually at any time.
31
A vehicle whose system allows it to travel alone, and where the driver can take the steering wheel and drive manually at any time.
107
Regarding the perceived utility of the autonomous vehicle, four out of ten students surveyed think that vehicles that do not need a driver are a very useful system (39.9%), followed by those who believe that it is neither useless nor very useful (21.7%) and those who state that it is very useful (17.4%). At the opposite extreme, 20% of the students say that it is of little use (10.9%) or useless (10.1%) (Table 3) On the other hand, with regard to their beliefs about the utility of autonomous driving, we wanted to know student's opinions about the viability of these new vehicle systems. As the table shows, the percentages obtained follow a pattern similar to the previous question. Specifically, 36.2% of the students think it is a quite feasible vehicle modality, followed by those who are at an intermediate point without a completely defined opinion (23.2%). At the extremes, however, we can highlight a large percentage of students who consider it little or not at all feasible (18.1% and 6.5%, respectively) or, on the contrary, very feasible (15.9%).
With regard to the question: When do you think there will be completely autonomous vehicles circulating on our roads? Only 3.6% of respondents believe that it will never become a reality, and so it can be said that the majority of students view this type of system as feasible, but in the medium to long term. Specifically, only 8% believe these vehicles will be available between 2017 and 2020, with percentages much higher between 2021 and 2025 (34.8%), from 2026 to 2030 (35.5%), and from 2031 on (18.1%).
When asked about the kinds of vehicles they expect to find in urban areas and roads in the future, 34.8% of respondents think there will be a large number of autonomous vehicles among a minority of conventional vehicles. Moreover, 23.9% think autonomous and conventional vehicles will coexist equally, and 23.2% think they will coexist. Only about one in ten respondents are at the extremes, stating that we will only find conventional vehicles (9.4%) or, on the contrary, only autonomous vehicles (8.7%).
However, despite the fact that a large part of the students surveyed believe that autonomous cars will be a reality and that they will coexist with conventional vehicles, 79% have not thought about buying a vehicle with this system, compared to 21% that do.
In case of accident, 50% of the students believe that the driver and the vehicle manufacturer would be responsible, equally, for the accident. However, 32.6% believe that the responsibility would be exclusive to the manufacturer of the vehicle, and only 17.4% believe that the responsibility would be exclusively the driver of the vehicle.
Finally, respondents were asked about their driving preferences. As Table 3 shows, the majority of the Page 37 of 41 ToTS Volume 10, Issue 2: pg33-pg41
Beliefs and expectations of driving learners about autonomous driving respondents (73.2%) preferred to drive themselves rather than riding in an autonomous car (26.8%). When asked about their reasons for driving themselves, 51.4% stated that they prefer a conventional car for pleasure ("I enjoy and like to drive"), followed by 36.2% who would not choose the autonomous vehicle because he or she would feel safer driving himself. Few respondents stated that they would prefer manual driving due to a lack of confidence in technology or because they do not feel able to control this type of technological system (8.7% and 3.6%, respectively). Driving learners were also asked about their feelings about situations for use, advantages, disadvantages, and concerns related to autonomous driving (see Table 4 ). Respondents were asked some questions with different response options that could be rated on a five-point scale according to their level of agreement, from 1 ("not at all") to 5 ("very"). Regarding the emotions aroused by the autonomous vehicle, the students were asked how they would feel if they used autonomous technology. Insecurity (M=2.75, SD=1.30) and distrust (M=2.75, SD=1.29) were the emotions with the highest rates, and stress (M=2.43, SD=1.32) was the least.
Regarding the preferred situations for using an autonomous car, respondents showed a greater preference for the use of this type of vehicle in cases where they had consumed alcohol, drugs, or mediation (M=4.02, SD=1.39), in situations of fatigue (M=3.67, SD=1.40) , if driving was boring or monot-Page 38 of 41 ToTS Volume 10, Issue 2: pg33-pg41
Beliefs and expectations of driving learners about autonomous driving onous (M=3.44, SD=1.46) , if the driver had to perform some task while driving (reading, mobile, etc.) (M=3.39, SD=1.59), or in a stressful traffic situation (M=3.3, SD=1.59) and on long journeys (M=3.26, SD=1.52). On the other hand, the situations where the preference for the use of an autonomous vehicle was lower were those that involved driving on urban roads (M=2.68, SD=1.51) , driving with children (M=2.55, SD=1.47), on short journeys (M=2.5, SD=1.44), or on daily journeys (M=2.44, SD=1.37) .
Regarding advantages and disadvantages of autonomous vehicles, most respondents agreed that they would be very expensive to buy and maintain (M=3.63, SD=1.32), followed by "It will reduce fuel consumption" (M=3.43, SD=1.24) , "It will improve traffic flow" (M=3. 36, SD=1.20) , and "The driver will stop being alert to traffic" (M=3.35, SD=1.31). The statement with the least agreement was "Driverless driving will not succeed in the future" (M=2.43, SD=1.18).
Finally, students were asked to assess their degree of concern in relation to several statements about the autonomous vehicle. Slightly higher average scores were shown by the students on questions related to legal issues (M=3.64, SD=1.23) and low driver control (M=3.62, SD=1.25). On the other hand, the lowest scores were found for concern about the lack of knowledge and complexity of the technology of this type of vehicle (M=3.2, SD=1.35). Advantages and disadvantages of the autonomous vehicle.
M SD
It will be very expensive to buy and maintain 3.63 1.32
It will reduce fuel consumption 3.43 1.24
It will improve traffic flow 3.36 1.20
Driver will stop being alert to traffic 3.35 1.31
The driver may use his time for other activities 3.27 1.34
It will reduce accident rates 3.2 1.23
It will act better than I would in a complicated traffic situation 2.87 1.26
It will be very difficult to maintain such a complex technology 2.79 1.29
Driverless driving will not succeed in the future 2.43 1.18
Indicate your degree of concern with the following statements about autonomous driving M SD Regarding legal issues, who is responsible in case of an accident? 
CONCLUSIONS
The fascination with automotive autonomy seems to be spreading to many governments and, of course, manufacturers. But even though advances in vehicle automation provide new opportunities to meet society's future mobility demands, safety issues and the multifactorial nature of accidents have to be taken into account. There is evidence of safety improvements provided by vehicles with low degrees of automation. However, the safety forecast of highly or Page 39 of 41 ToTS Volume 10, Issue 2: pg33-pg41
Beliefs and expectations of driving learners about autonomous driving fully automated vehicles depends on assumptions because, so far, there have been no serial applications of these characteristics (Maurer, Gerdes, JLenz, & Winner, 2016) .
The perspectives of road users and potential future users receive little attention, even though it is constantly stressed that a user-and usage-oriented view can make an essential contribution to acceptance (Arras & Cerqui, 2005) . In the present study, we investigated the beliefs and expectations of a group of driving learners about autonomous driving in terms of usefulness, feasibility, perceived problems, use intention, responsibility in case of an accident, and the perception of the training required.
Our results showed that, on average, driving learners think the autonomous vehicle has a system that allows the car to travel alone, where the driver is not able to take the steering wheel and drive manually at any time. This suggests that drivers still do not contemplate fully automated vehicles when talking about autonomous driving. However, young drivers do not seem to be sceptical about its future implementation, given that four out of ten students surveyed thought that vehicles that do not need a driver would be a very useful system, and a similar proportion think it is a feasible mode of transportation.
Moreover, 35.5% of the students believe that autonomous vehicles will be available between 2026 and 2030, which agrees with findings presented by Underwood (2014) , De Winter et al. (2015) , and Kyriakidis et al. (2015) , but it is a short period compared to Begg's study, where 20% of the respondents believed that the Level-4 automated vehicles would be commonplace on UK roads by 2040, and 30% expressed the belief that this would never be the case (Begg, 2014) . Cyganski, Fraedrich, and Lenz (2015) claimed that autonomous driving would also improve productivity and driving comfort, variables that are not explored in this study but support the use of this type of vehicle. Following the vision and future perspective on the existence of autonomous vehicles and their presence in daily life, learners were asked what kind of vehicles they expected to meet in cities and roads in the future. Most of them believed that, in the future, there would be a large number of autonomous vehicles among a minority of conventional vehicles. However, 79% have not thought about buying one.
An additional question raised by the results of this study is the responsibility in case of an accident. Fifty percent of students believe that both the driver and vehicle manufacturer share the responsibility. This belief raises concerns about the level of consumer awareness about vehicle failures and all the legal, technical, and economic risks that must be considered in case of an accident. Autonomous vehicles will presumably only attain widespread success when their overall benefits of society exceed the associated damage, and traffic safety and responsibility in case of accidents are extremely important matters that still have to be solved.
Regarding usage expectations, respondents mostly prefer to drive themselves rather than ride in an autonomous vehicle. The main reasons for this preference are pleasure (52.4%) and because they feel safer driving themselves (36.2%). Other studies have concluded that people who enjoy cars and driving (those who identify themselves as driving alone on most trips, as well as those who value a car for its image or luxury) were more likely to desire greater control over the car, and those who cite safety or control as a major factor were much less likely to want to buy a self-driving car (Ivers et al., 2009 ). In the field of emotions, the results obtained indicate that the sensations generated by driving an autonomous vehicle are relatively neutral because there were no ratings higher than 2.75 out of 5. In any case, insecurity and disruption were the feelings expressed most. These results show that, despite the optimism that manufacturers are trying to convey, there is a basic reticence that cannot easily be overcome.
Regarding their behavioural intentions, students were asked in what situations they would prefer to use an autonomous vehicle. Respondents indicated that they would mainly prefer to use one if they had consumed alcohol, medicine, or drugs, followed by situations of fatigue, monotonous driving, doing other tasks, and stressful traffic. These results match the main reasons for fines and loss of driving licence points in Spain (Martí-Belda, 2016), and they highlight the importance of the debate about legal responsibility in case of an accident because they may think they are no longer responsible for the car or the driving. Payre, Cestac and Delhomme (2014) obtained similar results: two out of five interviewees declared that they would be tempted to use fully automated driving if they were over the legal alcohol limit, and two out of five declared that they would use it after taking medication with side-effects. Although safety and other benefits of autonomous driving are still only assumptions, it is true that the autonomous vehicle offers the ability to overcome the risk of crashes derived from traffic violations and operational er-rors, usually related to perceptual, decision-making, and psychomotor aspects (Ivers et al., 2009 ). This may be the most important strength in convincing public opinion.
Regarding disadvantages of autonomous driving, most respondents agreed that these vehicles would be very expensive to buy and maintain, and that drivers would stop being alert to traffic. As advantages, most people agreed that they would reduce fuel consumption and improve traffic flow. Finally, people were found to be very concerned about legal issues, leaving decisions in others' hands, privacy issues, the risk of hacking, and lack of knowledge. These results are consistent with those found in Pettigrew, Talati & Norman (2018) , suggesting that more positive attitudes toward AVs will be engendered by informing the public about the ways this transport innovation will improve the lives of individuals and enhance societal welfare. Results suggest that the public may be interested in information related to the individual and societal health benefits of autonomous vehicles, which in turn may increase overall support for this innovation.
These findings have looked at driving learners' point of view, future intentions, and subjective understanding of autonomous driving. The results would benefit from further investigation with bigger samples, comparing different "user groups", such as experienced drivers, to find out whether acceptance is different between those who already drive and those who are learning to do so, and comparing different age groups. Common method bias of self-reported questionnaires also has to be taken into account in this study, and it could affect the results in many aspects, such as respondents' understanding, social desirability, lack of sincerity, or acquiescence bias (Raazavi, 2001) . Knowledge about autonomous driving was not properly assessed, which could have influenced their responses. Likewise, responses might have been based on others' opinions (it is a topic frequently discussed in the mass media), rather than on their own point of view.
It is worrisome that a new technology such as the autonomous vehicle, which is aimed at people, is being developed with multimillion-dollar technological investments, but few studies have been carried out on how it will be received, perceived, and accepted by societies and individual end-users.
The acceptance and use of autonomous vehicles will be determined by the level of confidence, security, and safety the user perceives. Technology and connectivity are not the only values to take into ac-count in the successful introduction of autonomous vehicles. Thus, the new challenges are not only the technological solutions, but also the user's understanding of this technology and the role users will play in this new mobility model, especially in a traffic risk situation. Society might be prepared to accept and consume technological solutions for mobility, but it is still not completely ready to accept that a machine can kill a human being. In addition, there is no certainty that technology is the best solution to reduce traffic accidents, because, in this new paradigm, other risks will appear that have yet to be explored. For instance, it is important to consider that a range of other road users, such as pedestrians, children, old people or cyclists, will share the environment. Automated vehicles will interact with all humans around them, and more studies are needed to discuss possible dramatic scenarios resulting from their interaction (Maurer, Gerdes, Lenz & Winner, 2016) .
This study helps us to better understand how future drivers deal with the unspecific information they have about autonomous driving, but it is hard to predict whether autonomous driving will produce a fundamental transformation in the auto mobility system. This study emphasizes the idea that optimism about this system (mainly expressed by the economic powers) should be approached from a more realistic perspective because there are still a lot of doubts about the benefits of autonomous driving. Future studies are needed to better understand drivers' perceptions of AVs. More in-depth assessments and complementary quality data are needed, in addition to controlling the biases found in this study due to the small sample size or self-report methodology.
